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Lesson (1) : Matrices 
Тһе matrix: "Is an organization of some elements written in 
rows and columns between brackets in the 


form( )". 


1st column 2nd 


-5 3 > 15ігом/ 


4 > 2 fow 


0 J3 > 3“ row 


The order of any matrix = no. of rows x no. of columns 


How to express the elements in the matrix. 


к. т 


column 


· aa? is the element іп 3% row and the 2™ column. 
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Some types of matrices: 


А Square matrix: It is a matrix in which the number of its rows equals the number of its 
columns. For example: ( + : ) (a 2 x 2 square matrix) 


Row matrix: It is a matrix containing one row and any number of columns. For 
example : (2 4 6 8) (a1 х 4 row matrix) 


Column matrix: It is a matrix containing one column and any number of rows. For 


2 5 
example: (s је 3 x 1 column matrix) 
1 


Zero matrix: It is a matrix in which all of its elements are Zeros. It may be a square 
matrix or not. For examples: 

А ‘ 0|. à 
(0)isalx1 zero matrix, (0 0)isa | «2 zero matrix, (У is a2* | zero matrix, 


( x 5] is a 2x 2 square zero matrix and is denoted by ( ). 


Diagonal matrix: It is a square matrix in which all elements are zeros except the 


elements of its diagonal then at least one of them is not equal to zero. For example: 
1 0 


, 0 , А 
the matrix: | 0 -1 0 | (is a 3 х3 diagonal matrix) 
0 0 2 


Unit matrix: it is a diagonal matrix in which each element on the main diagonal has 
the numeral 1, while 0 exists in all other elements , it is denoted by I. for example: 
each of: 


| is a unit matrix. 
Transpose of matrix: | 
If A = (аху) then А! = ах 
Where АТ is the transpose of A 


Note: (АТ) = A 
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Ex3: Find the transpose of the following matrices and write its order: 


2 3 0 -7 5 
M лас. 
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The equality of two matrices 
If A and B are two matrices then A = B if and only if 


1- A and B with the same order 
2- The corresponding elements are equal. 


3 
Ex2: f X= (3451 12— b h) y= 
m с t 2d 18 6 


Finda,b,c,dandhif X = үт 
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Symmetric and skew symmetric matrices: 


If A is a square matrix , then 


e Ais called a symmetric matrix if and only if A = AT 


e Ais called askew symmetric matrix if and only if A = - AT 


=> 
0 | is symmetric matrix 
5 


symmetric 


"Dot Product" 


ҮІ ТГ 
k 5 УМ | = 


11 12 
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sheet (1) 


Choose the correct answer from those given : 


| | хеј 
(1) ҒА- 1 3 5 is a symmetric matrix » then Х = 
- 1 5 6 


(а) — 1 (b) zero (c) 4 (d) 6 


2 


a»ita-( ML 
k 


(a) - 2 (b) - = (d) - 6 


1 
ei 3 ЕШ 
— 1 


(а) 8 (b) 12 (с) zero 


"LR 
coi | 5 s) „еп Xy = 


y 
Сотр Пе following : 9) - 2 (с) 2 
(1) If Ais a matrix of order 2 x 2 and if aj, =3 ›аџ, = 5» а, = 4 and à, =45 
then the matrix Ат-------- 
( 2) If A is a matrix of order 3 x 2 and if a}; = 2 а, =3»а, = 4 ajj ? an = 84 +3 


- -— 1 1 РРА 
МЕРА =-9 зат 3 а, » then the matrix А = 


2 


сну (07 
| 3 


2 ) » then the matrix Y is of order 


1 = 
Уі = „ЭЙ ..Д\...... У = 2 Yit Уз = 
(4) If Ais a matrix of order 2 x 3 » then the number of elements of the matrix A is 


(5) If B is a matrix of order 3 x 1 » then B' is a matrix of order 


( 6) If O is a zero matrix of order 3 x 3 » then О! = ·--------------: 
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x+3 0 -2z 15 skew symmetric matrix Find the value of x,y 
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Lesson (2) : Operation on matrices 


l-Addition and subtraction: 


To add two matrices A, B they must have the same order. 


6 -7 
4 3 


a ae 


Find: (1)A+B (2)В-С (3A-*2B-C 
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I-Complete: 


2 
ТА + 
5 


and it is of 


3) If each of the matrices A and B is of order 3 x 1, then the resultant matrix 
of A – 2B is of order 


Checktha: 1)(A+B)™=AT+BT 2)А-В+В-А 
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9 14 
8] ЕХ + 2XT = , find the matrix X. 
13 6 


-1 
and BT = 
Заве | а 


Find the matrix X such that: 4X - ЗВ + 2AT = A + (5B – Х)Т. 


Problem Solving/ 
Logical Thinking 


at pppst.com 
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Lesson (3) : Multiplying Matrices 


+ If A is a matrix of order mxn, В is a matrix of order г х L, then their 
product C = Ax B will be defined if and only ifn =r 


+ To multiply two matrices А no. of columns= по. ог rows В 


2x1 is the order of the product 
matrix 
2 1 
| 8- 
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Sheet (3) 


E Complete the following : 
(1) If A is a matrix of order m x n and B is a matrix of order г x ( 
» then AB is defined if and AB is undefined if 
(2) If Ais a matrix of order 3 x 1 and B is a matrix of order 1 x 3 
» then AB is a matrix of order and BA is a matrix of order 
( 3) If Ais a matrix of order 2 x 3 and АВ is defined as a matrix of order 2 x 1 
» then B is a matrix of order 


(4) If Ais a matrix of order 2 x З and B' is a matrix or order 1 x 3 
» then AB is a matrix of order 


( 5) If Ais a square matrix » 115 the identity matrix of the same order of A » 
then A xI=IxA= 
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Lesson (4) : Determinants 


second order 


b 
= ad —cb 
d 
Ex:1Find the value of the following determinant : 


sin cos 


—cos@ sin 
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[0 Another method 


а b с Repeat the first two a b с а b 
а e l d e l|de 


m n k m n kil mn 


S1 = aek + blm + cdn 
52 = рак + aln + cem 
Then the value о the determinant is S = 51 – 52 


> Remark: 


(1) Тһе triangular matrix: 


It is a square matrix in which elements above ог below principal 
diagonal are zeroes 


b 
Ex) (4 2) (0 е ] 


0 0 k 


042 


= ą11 X а22 
an 


. 041 
Its determinant = 0 
ах 412 043 
And| 0 аә @2з| = a11 X a22 X азз 
0 0 азз 


(2) Finding the area of triangle using determinants: 


If AABC in which A(x1,y1),B(X2,y2) and С(хз,уз) 
: хі yı 1 
Then the area of triangle ABC — 5 |A| whereA=|X2 у; 1 
X3 Уз 1 
Steps: 
хі yy 1 
a) Find A= X2 У 1 
хз Уз 1 
b) Area =; |A| 
Note: use elements of the 3™ column because it is easier 
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(3) To prove that three points are collinear: 


The three points (ха,у1),(х2,у2) апа С(хз,уз) are collinear if 
хі yı 1 


A=|X2 уз 1| = zero 
x3 Уз 1 
> Cramer’s rule 
First: solving a system of linear equations of two variables: 
To solve the two equations ax + by = mand cx + dy = n follow the 


steps: 
1) Find the three determinants A, Ax and Ay where 
A-|* 5Lax-|* 2, ду= | "aro 
с dl’ n dl’ с onl 


2) To find the value of x, y 


Note. If A= 0 then the system has no solution 


Second: solving a system of linear equations of three variables: 


To solve the two equations a,x + b4y + c4z = т, ax + boy + coz = n and 
азх + һзу + са2 = k follow the steps: 


1) Find the four determinants A, Ax , Ay and Az where 


а bh с m by Cy а, 
аҙ b, Co|,Ax=|n b, о|, Лу = |22 
аз Ва с» k b} сз a3 
a, b m 

b, n|,A#0 
az Ёз К 


2) To find the value of x, y and z 


Ax 
x=- 
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Ex:4 Find the area of a triangle whose vertices are 


X(1,2) У(3,-4) and Z(-2,3) 


DM 


Determinant 
ofa |A| =? 


Matrix | (Part 1) 
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6) Find the value of each of the following determinants : 


2) Prove that : 


+ 


=} 
ау 3 
2 sw ЈЕ 


(2) csc 8 ore 


| csc 0 


Bn Find the value of each of the following determinants 


І 2 3 0 42 3 
(1)2Д|-1 4 4 (2)t23]2 18 7 
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(3) 


Ш Find using determinants the area of the triangle : 
(1)A(2 54) »B(-2 +4) ,C(0 5-2) 
(2)X (3 3) »YC4 52) »Z(1 5-4) 


Use determinants to prove that each of the following points are collinear : 
(1) (3 55) »(4»—1) 9(5 5-7) 
(2) (3 92) 9-1 50) 5-5 5-2) 
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ГА Solve each of the following systems of linear equations by Cramer’s rule : 
(1)2X-3y=5 , 3X+4y=-1 
(2)X+3y=5 » 2Х%5у-8 


Solve each of the following systems of linear equations by Cramer’s rule : 


(1) І2Хжу-27-10 »3X+2y+2z=1 » 5 Х+4у+32=4 
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2| what is the real values of a which make each of the following 


matrices has A multiplicative inverse : 
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4] solve each of the following system using the matrices : 


a)3x*2y-5 , 2х+у=3 
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Sheet 5 


E Show the matrices which have multiplicative inverse and the matrices which have 


not multiplicative inverse in the following : and find it if it is existed : — 


суша 1) 


УД Find the real values of X which make the matrix ( 


inverse. 
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5 Solve each system of the following linear equations using the matrices : 


(1)Q€)3X+2y=5,2X+y=3 (2) Г22Х-7у-3»>Х-3у-2 
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LINEAR PROGRAMMING 
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Lesson (1): linear inequality 


First: Inequality of first degree in one variable 


чыш 


(1) Find the solution set of each of the following inequalities where x е R then represent the 
solution on the number line: 
A 3x-9> 6x В 6+х < 3х+2 < 14+х 
@ solution 
А) 3x-9 > 6x add (9 - 6x) to both sides. 
3x - 9+9-6x > бх +9 - бх 
2, Зх 9 (multiply both sides by -2) 
х<-3 
the solution set = | -œ , -3[ f f f Y 
B Divide the inequality into two inequalities as follows: 
The first inequality: 6 + x < Зх + 2 The second inequality: Зх + 2 < 14 + x 
“.6-2<3x-x “.3x-x & 14-2 
SX AQ 5x0 
The solution set = |2, сој The solution set = |-, 6] 


The solution set = |2, ој N ]- о, 6] = 12,6] 
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Second : Inequality of first degree in two variables 


) Represent graphically the solution set of the inequality: 2x — 5 y < 10 


y 


) Solution |a 


Step (1): represent graphically the boundary line (L). 
2x – 5y = 10 by a solid line (because the inequality 
relation €). 


1—À 


2 


You can draw the boundary line, write the straight line: 
2x ~ Sy = 10 in the form: y = mx + С 

where m is the slop and c is the y - intercept from 
the y-axis. 

(һеп: – 5у = – 2х + 10 ..у-2х-2 


Step (2): test the point (0,0) which lies оп one side of the boundary line. 
2x - Sy & 10 (the original inequality) 


20) – 5 (0) <10 (substitute the point (0, 0)) 
0 € IO (True) 


Colour the region which contains the point (0, 0), where the solution set is half the plane 
which the point (0, 0) lies U the set of points on the boundary line L. 
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(1) Find graphically the S.S of each of the following : 
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Solving system of linear inequalities graphically 


To solve two or more linear inequalities graphically do the 
following steps: 
1) Shade the region S; that represents the S.S of the 1*inequality. 


2) Shade the region S» that represents ће S.S of the 2"inequality. 


3) The common region S of the two regions S; and S» represents 
the S.S of the two inequalities where: S = $510 5; as the 


opposite figure: 


Very important remarks: 
> The eqn. y = 0 is represented by X- axis 
> Тһе eqn. X = 0 is represented by y-axis 
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(1) Solve each of the following systems graphically: 


b) x20, 


y-2x«3 


а х-1>0,у<-2 
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d) х-3у>1 


бу > 
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1 
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Remarks: 


O x 20,y = 0 represents the 15% quadrant 
[1x € 0, y > 0 represents the 214 quadrant 


[1x € 0,y < 0 represents the 3 quadrant 


[1x 20,y < 0 represents the 4^ quadrant 


Inequality 
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Kai ^ Trig Functions 


Sin (x) 
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Lesson (1) 
Trigonometric identities 
> Trigonometric identity: 


It is an inequality which is true for all values of the variable 


sind 


Ex) tan0 = Е is called identity because it is true for all values 010 


COS 
» Inequality: itis not true for all values ofthe variable 
Ex) sin@ = > 
Basic trigonometric identities 


(1) tang = 572 


соѕ0 


со50 
sing 


(2) сотд = 


1 


1 1 
229,860 = == апа cos Q = Er j seco = 


(3) зтд = 


1 1 
(4) tano = Ё ч coto = тона 


(5) From the unit circle: 
х? + y? =1 then |sin? 0+ cos?0— 1 


Dividing by cos? 0 


sin?0 . cos?0 1 
——— = — — then 2 15 sec? 0 
cos?0  cos?0 сов20 Шеп tan“ 0 + 


sec? 0 = 1 + tan? 0 
Dividing by sin^0 | сѕс20 = 1 + cot?0 
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Sheet (1 
@ Which of the following relations represents an equation and which of them 
represents an identity : 


(1) cos (2-0) = sine | =“ 
G) шп (32 +0) = - coro (4) cos (32– ) 
(5) sin? 0 + cos? @ = 1 (6) sin 0-0) =- 


t3 Choose the correct answer from the given ones : 
cos (90° — Ө) sec (Ө — 90°) in the simplest form equals 
(a) 1 (b)- 1 (c) sin? Ө (d) cot? Ө 
; А l- cos? В . ' 
CƏ The expression : —; B-r in the simplest form equals 
мп” = 

(а) - tan? B (b) = cos? В (c) tan? B (d) cot? B 
1 + tan? Ө 
1 + cot Ө 


(a) tan? Ө (b) cor 0 (c) 1 (d) cos? 0 


in the simplest form equals ---- 


sin? Ө + cos? Ө + tan? Ө = 
(a) ] (b) cot? Ө (c) esc? 0 (d) sec? Ө 
(tan? Ө = sec? 6)“ = 
(a) 1 (b)- 1 (с) 5 (9) – 5 
1 


. 2 > 
2 sin^ Ө + cos* Ө + — prece 


(a) 2 (b) 1 (c) tan? Ө (d) sec? 0 


sin Ө csc Ө + 2 cos Ө sec Ө + 3 tan 8 cot Ө = 
(a) 1 (b) 3 (с)5 (9) 6 


In A ABC sif sin? А + cos? В = 1 + then А АВС is сзсз 


(a) equilateral. (b) isosceles. (с) scalene. (а) right-angled. 
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EJ Complete the following “where Ө is the measure of an angle in which all 
trigonometric functions and their reciprocals are defined at it” : 


(1) sin @ esc @ = (2) cos = —! 
(3)cot@tan6= (4) sing „ 


(5) sin? Ө + cos? Ө = ---............ (6) sin? @ = 1 - --..--......... 
(7)ta! 0 + 1 = (8)co 0+1 = 


©} Write in the simplest form each of the following expressions “where 0 із the measure 
of an angle in which all trigonometric functions and their reciprocals are defined at it" : 


C (sin Ө + cos 0): – 2 sin Ө cos Ө | де 1,0) ) see (- Ө) 


С) cos? Ө sec Ө сөс Ө (4 )ш sin @ esc 6 - cos? 8 


e the validity of each of the following id ities : 
C sin (90° – p) cos и = 1 - sin? p CJ cot? u - cos? p = cot” p cos р 


sec” В + csc” В = sec! В esc? p 4 ЈОЈ sec 8 - sin 8 tan 0 = cos Ө 
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Lesson (2) 
Solving trigonometric equations 


First: finding the general solution 
Steps: 

a) Determine the quadrant 

b) Find the angle “ shift 

с) Add 2nt 


e The general solution the equation : cos Ө = ais 0- + B + 2лп 


e The general solution the equation : sin 0 = а is 
Ө= В +2пп ,0- (п- В)%2лп 


В —1804 0 


e The general solution the equation : tan 0 = ais = p + пп 


Sheet (2) 


E Complete the following : 
(1) The general solution of the equation : sin Ө = 1 for all values of 15 
(2) The general solution of the equation : cos 0 = 1 for all values of 0 is 
(3) The general solution of the equation : sin Ө -- for all values of 8 is 
(4) The general solution of the equation : cos Ө = —1 for all values of 0 is 
(5) The general solution of the equation : sin Ө = 0 for all values of 0 is 
(6) The general solution of the equation : cos Ө = 0 for all values of 0 is 
(7) The general solution of the equation : tan 0 = | for all values of 0 is 
(8) C The general solution of the equation : sin 0 = cos 6 for all values of 0 is 


( 9 ) The solution set of the equation : sin 0 = + » where 0 е| ‚ 5 [ 15 
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2| Choose the correct answer : 
(1) 20 If 0° « 0 < 360° and sin 0 + 1 2 0 » then Ө =............... 
(а) 0° (b) 90° (c) 180° (d) 270° 
(2) CO If 0° « 0 < 360° and cos 8+ 12 0 » then 9 = ------..-...... 
(a) 90° (b) 180° (c) 270° (d) 360° 
(3 ) If 0° < 0 < 360° and csc 0 – 1 20 , then Ө = 
(a) 0° (b) 90° (c) 180° (d) 270° 
(4) The solution set of the equation ://3 tan @ = 1 » where 90° < 0 < 270° is 
(a) {30°} (b) {150°} (c) {210°} (d) {240°} 
(5) Ш The solution set of the equation : sin Ө + cos 0 =0 » where 180° < 0 < 360? is 
(a) {210°} (b) {225°} (c) {240°} (d) {315°} 
(6) 1feE[o n| scot 8 = 1 s then 9 = -7 
(a) 30° (b) 45° (c) 60° (d) 135° 
(7)foC€ [o . 2| » sin Ө cot Ө = = » then the solution set is 
4 JU 5Л 
(а) @ DIES 4 СЕЗ! (a) 33) 
(8) The solution set of the equation : sin? 0 + 1 20,0 € [0 smf » is 
(a) {90°} (b) (0%) (c) {180°} 
(9) CA If 180? € 0 < 360° and 2 cos 6 + 1 =0 » then 9 = --.-.-..-...... 
(a) 210° (b) 240° (c) 300° (d) 330° 


(10) The general solution of the equation : tan 0 = ST (where n € Z) 
3 


(а) e n3 будала > (о ena @2вл+® 


(11) Тһе iin solution of the HN : cos Ө = zi is (where n ВА 


— TE 5- ӛсе 20 
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(з Jou Solve each of the following equations in the interval (0 , їл [ - 


( 1) tan? Ө - tan8 20 ( 2)2sin0cos0- cos 0 20 
(3)2sin9-3sin0-220 


СІ Find the general solution of each of the following equations : 


(1) соѕӨ = sin280 (02) соѕ2 9 = sinO 


(3) соѕ5 9 =5п4 Ө 04) ѕес40 = сѕс2 0 
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Lesson (3 


Solving the right-angled triangle 


@ Ca Find the value of each of X and y in each of the following figures : 
(1) (2) (3) 


E СД Find the value of each of the angles œ and В in degree measure in each of the 
following figures : 
(1) (2) (3) 


үзе 


E) ABC is a right-angled triangle at B. Find AB to one decimal » if : 
(1)m(Z C) 2 329 18 and АС = 25 cm. 
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Sheet (3) 
| 1 ЈАВС is a right-angled triangle at B. Find AB to one decimal , if : 
m (4 С) = 54° 13 and BC = 20 ст. 


[2 ЈАВС is a right-angled triangle at B. Find m (2. С) to the nearest minute sif: 
(т) BC = 58 cm. and AC = 88 cm. 


[3 Ja Solve the triangle ABC which is right-angled at B approximating the measures of 
angles to the nearest degree and the lengths of sides to the nearest cm. where : 


(Т)АВ = 4 ст » ВС = бст. | (2)АВ = 125 ст + ВС = 17.6 cm. 
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Lesson (4) 


Aneles of elevation and aneles of depression 


Angle of elevation 


If a person looked from the 
point A to an object at the 
point B above his horizontal 
sight , then the included 
angle between the horizontal 
ray AC and the seeing ray 
to above AB is called the 
elevation angle of B with 
respect to A 


i.e. Z САВ is the elevation 
angle of B with respect to A 


Sheet (4) 


Angle of depression 


If a person looked from the 
point B to an object at the 
point A down his horizontal 
sight , then the included 
angle between the horizontal 
ray BD and the seeing ray 
to down ВА is called the 
depression angle of A with 
respect to B 


i.e. Z. DBA is the depression 


angle of A with respect to B 


п (.1.] From a point 8 metres apart from the base of a tree » it was found that the measure of 


the elevation angle of the top of the tree is 22° 


Find the height of the tree to the nearest hundredth. 
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B А man found that the measure of the angle of elevation of the top of a tower » 


at a distance of 50 m. from its base » is 39? 2] Find the height of the tower. 


| 3 Ica The length of the thread of a kite is 42 metres. If the measure of the angle which the 
thread makes with the horizontal ground equals 63* + find to the nearest metre the height 
of the kite from the surface of the ground. 


121 A person observed + from the top of a hill 2.56 km. high » а point on the ground. Не 
found its depression angle measure was 63°. Find the distance between the point and the 
observer to the nearest metre. 
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Lesson (5) 


The Circular sector 


The circular sector: is a part of the surface of the circle bounded by 
two radii and an arc . 


Area of the circular sector = 3 r? @™ | (where Ө is the angle of the sector, r is the radius of 
Ы 2 


the circle) 


шісі 


(1) Find the area of the circular sector in which the length of the radius of из circle is 10ст 
and the measure of its angle is 1.2" 
=» Solution 


Formula: Area of the circular sector = = г? Ө" 


1 
2 
1 


Substituting r = 10, Ө" = 1,244; => (10)? x 1.2 = 60 cm? 


Relation between the 
degree measure and 


the radian measure is: 
Өт х“ 


лп 180 


Ехатріе 


(2) А circular sector in which the length of the radius of its circle equals 16cm, and the 


measure of its angle equals 120°, find its area to the nearest square centimetre . 
ж Solution 


и 
Formula: 


area of the sector = = zr 


Substituting г = 16, х = 120°: = 22. x л (16)? = 268 cm? 
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B с D 
AD 


3cm іст 6 cm 


. ? . » 
2 |C Find to the nearest cm: the area of a circular sector , where the measure of its central 


angle is 30° and the radius of its circle is of length 3.5 cm. « 3 cm? approximately » 


C) Find the area of the circular sector іп which the length of the radius of its circle is 
10 cm. and the measure of its angle is | м 
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Sheet (5) 
1 |Choose the correct answer from the given ones : 


( 1 ) The area of the circular sector = 3: 
(a) + lr? (b)4 г өзі 


о 


rad ч : x 
(c) the area of the circle x Tx (d) the area of the circle x 180* 


( 2 ) The area of a sector whose arc is of length 10 cm. and the length of the diameter of 
its circle = 10 cm. equals чс 
(а) 50 сте (b) 25 cm? (с) 12.5 cm? (d) 100 cm? 

( 3 ) LA The area of the circular sector in which the measure of its angle is 1.2™ and 
the length of the radius of its circle is 4 cm. equals 
(a) 4.8 cm? (b) 9.6 сте (c) 12.8 cm? (d) 19.6 cm? 

( 4) L The perimeter of the circular sector in which the length of its arc is 4 cm. and the 
length of the diameter of its circle is 10 cm. equals 
(a) 14 ст. (b) 20 ст. (c) 30 ст. (d) 40 ст. 


( 5) L The area of the circular sector in which the measure of its angle is 120° , (ће 
length of the radius of its circle is 3 cm. equals ------------ z 


(a) 3 cm (b) 6 zt сте (c) 9 3t cm? (d) 12 XX cm? 

( 6 ) L The area of the circular sector in which : its perimeter is 12 cm. » length of its arc 
is 6 cm. equals <<. 
(a) 6 em? (b) 9 cm? (c) 12 сте (d) 18 em? 

( 7 ) If the perimeter of a sector is 8 cm. and its arc is of length 2 ст. + then its circle is of 
radius length 
(a) 6 cm. (c) 3 ст. (d) 4 em. 

( 8 ) The arc of a sector is of length 3 cm. and the area of this sector is 15 cm? + then its 
circle radius is of length 
(a) 5 ст. (b) 10 ст. (c) 2.5 ст. (d) I5 em. 

( 9 ) The perimeter of a sector is 44 cm. Its circle is of radius length 14 cm. » 
then the length of the arc of the sector = + 
(a) 16 cm. (b) 8 ст. (c) 32 em. (d) 4 ст. 

(10) Cà If the area of the circular sector equals 110 cm? + the measure of its angle equals 
2.2" , then the length of the radius of its circle equals 


(a) 2 cm. (b) 5 cm. (c) 10 ст. (d) 20 ст. 
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Lesson (6) 


Circular Segment 


The circular segment is a part of the surface of the circle bounded by 
an arc and a chord passing by the ends of this arc. 


Major segment 
M 


Finding the area of the circular segment: iih 


Minor segment / А 


C 
Area of m triangle 


= 5 rx h where: 


sin 9 = ^. 
r 
һ-гвіп Ө 


P 


Area of the circular segment = i r (0 - sin Ө) Area of the triangle = 


1 ‘ 
А . " " и . . —xr*rs 
Where r is the length of the radius of its circle , 0 is the measure of the 2 ні 
angle of the segment. 


(1) Find the area of the circular segment whose length of the radius of its circle equals 8cm, 
and the measure of its angle equals 150°. 


® Solution 
0™ = 150° x -Z ~ 54 
180° 6 
sin  -sinl50* 


Area of the circular segment = 1 2 (0 – sin) 


Area of the circular segment = 5 х 64 (5л. - sin150°) ~ 67.7758 cm? 
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(2) The area of the circular segment = -== 


(3) The area of the circular segment whose radius length is 10 cm. 
and its arc is of length 5 cm. is 


(4) The area of the circular segment equals the area of the circular sector subtended 
by the same arc if its central angle is of measure 


(5) ABC is a triangle in which : AB = 5 cm. » ВС = 8 cm. » т (4 B) = 60° , 
then the area of A АВС = ·------.------: cm? 


[2 Јо Find the area of the circular segment іп which : 
(1) The length of its chord equals 6 cm. » and the length of the radius of its circle 
equals 5 cm. « 4 cm? approximately » 
(2) Its height equals 5 cm. » and the length of the radius of its circle equals 10 cm. 
« 61 cm? approximately » 


3 | Achord of length 6 cm. is drawn іп a circle of radius length 6 cm. 
Find the area of the minor segment. 


The area of a circle is 706.5 cm? Find the area of a segment of this circle where the 
measure of its angle is 135* « 185.52 cm? approximately » 
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Lesson (7) : Areas 


The Area of a triangle in terms of the lengths of two sides and 


the included angle 


From the area of the triangle: 


Area of the triangle = = ВС «Ар 


x BC x AB sin B 


1 
2 
1 
2 


Іп general: 


Area of the triangle = half the product of the lengths of two 
sides x sine the included angle between them. 


(1) Find the area of the triangle ABC in which AB = 9 ст, АС = 12 ст, m(ZA) = 48° 
approximating the result to the nearest hundredth. 


@ Solution 


Arca of the triangle A B C = = «x AB x AC sin A 


u 
2 
Substituting AB = 9 cm, AC = 12 ст, m(/ A) = 48° 


Area of the triangle ABC = 5 х9х12х5іп 48 ~ 40.13 cm? 


„а Ја) ЕЛЕР ЕЕРЛЕЗЕСІРБЕРІЕ 
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Sheet (7) 


Find the area of the triangle ABC in which : AB = 8 cm. » AC = 10 cm. 
and m (Z А) = 48° approximating the result to the nearest hundredth. 


area of the equilateral triangle ABC is 3643 cm? , then find its side length. « 12 ст. » 


з Ja Find the area of the quadrilateral іп which the lengths of its diagonals аге 12 ст. » 
16 cm. and the measure of the included angle between them is 68° approximating the 
result to the nearest square centimetre. 


nd the area of each of the following regular polygons approximating the result to 
the nearest tenth : 


( 1) C A regular pentagon of side length equals 16 cm. « 4404 ст» 


( 2) LJ A regular hexagon of side length equals 12 cm. 
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UnitSummary 


The identity: is truc equality for all real values of the variable which each of the two sides of 
the equality is known. 


Pythagorian identites: sin? + со: д = 1 , l«tan?O-sec?Ó , l«cot0z2csc?8 


Prove the validity of the identity: to prove the validity of trigonometric identity, we prove 

that the two functions determining its two sides are equal. 

The function: is a true equality for some real numbers which satisfies this equality and is not 
true for some other which is not satisfy it. 


Elevation angle and depression angle: 

Elevation or depression angle is the union of the 
horizontal ray and the initial ray from the body passing 
through the eye of the observer. 

Measure of the elevation angle 2 measure of the 
depression angle. 

(alternate). 


elevation angle 


The circular sector: is a part of the surface of the circle 
bounded by the two radii and an arc . 


Area of the circular sector 
ТЕ . | А А 
(where 0" is the angle of the sector , r is the radius of its circle) 


= E x Area of the circle — (where x° is the degree measure of the angle of the sector) 


z 5 іт (where / is the length of the arc, r is the radius of its circle) 


The circular segment : is a part of the surface of the circle bounded by an arc in it and a chord 
passes through its ends of this arc. 


Areaofthesegment = 1 г2(0"* - іп) 
(where @ is the measure of the central angle of the segment, г is the radius of its circle). 


Area of the triangle = i length of the base x height 


z 1 Product of its sides x sine the included angle between them. 


Are of the quadrilateral = 5 product of its diagonals x sine the included angle between them. 


Area of the regular polygon = 1 n x? x cot а 


(where п is the number of its sides, x is the length of its side) 
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Lesson (1) 


Scalars, Vectors & Directed line segment 


Scalar quantities 
Scalar quantities are determined completely by their magnitude only 
such as length, area ... 


Vector quantities 
o Vector quantities are determined completely by their magnitude and 
о” their direction such as velocity, force. ... 


Notice that: 
> Distance is a scalar quantity which is the result of AB + BC or СВ + ВА. 


> Displacement is the distance between the starting and ending points 
only and in direction from A to C. i.e to describe the displacement, 
its magnitude AC and its direction from A to C must be determined. 


Displacement is a vector quantity which is the distance covered in a 
certain direction. 


Vector Addition 


S (А 


I'ma SCALAR 
| have no direction 


та YECTOR 
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The directed line segment: is a line segment which has an initial point, an 
terminal point and a direction. 


Equivalent directed line segments: Two directed line segments are 
said to be equivalent if they have the same norm and same direction. 


(1) In the figure opposite: ABCD is a rectangle, 
its diagonals are intersecting at M. E € AD 
then: 


АВ //CD , AB = CD, BC // AD , BC=AD and 

МА = МС = МВ = МО с 

A "ПАВ = ІСІ, AB and DC have the same direction 
"AB. is equivalent to DC 
““ГАМІ-ІГМС!, AM and MC have the same direction 
AM is equivalent to MC 
„ИМА! = MB |, МА and MB have different direction 
“МА is not equivalent to MB 


„ЋЕ ЇЇ 3 ЇГСВ ЇЇ, AE and BChave the same direction 


“. "AE is not equivalent to BC 
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ES Complete : 


С) to define scalar quantity you should know 


2) to define vector quantity you should know 
e the directed line segment is a line segment which has 


С) two directed line segment are equivalent if they have 


5) in the opposite figure : 


АВСРЕЕ is a regular hexagon , then 
a) AB is equivalent to And equivalent to ..... 
b) MD is equivalent to And equivalent to ..... 


с) МР is equivalent to And equivalent to ..... 


ә) On the lattice , if : A(3,-2) , B(6,2) , C(1,3) , D(4,7) 


a) Find : |[48]| and [СБ 


b) prove that : AB equivalent to Ср 
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Lesson (2) 


Vectors 
Position Vector 
The position vector of a given point with respect to the origin 


»int is the directed line segment which its starting point 
is the origin point and the given point is its terminal point. 


А (5, 3), B(4, -3), С (-2, 4) then: ( 
> ОА isthe position vector of the NHE 
point A with respect to the origin 
point O, and corresponding to 
the ordered pair (5, 3) and is 
written as OA = (5, 3). 


Norm of the vector: 


Is the length of the line segment representing to the vector. 


If: R = (х, у) 


Then: IR || = 4 x? + у? 


Polar form of position Vector 
ud . — . . . 
Іп the figure opposite: the vector OA makes 0 with the positive 
direction of the x-axis and its norm equals |І OA ILIt is possible to ОСА! Sin 6) 
express it as follows: 
—м\ ---ж 
OA = (Il OA Il, Ө) Polar form of the vector. 
the coordinates of point A in the orthogonal coordinate plane are: @ОА Cos Ò 
| ЈА! Соз 
xzll'OAllcos0 , у=|ГОА!ЇзїїӨб , (апб=—— 


The unit vector : it is a vector whose norm is unity. 


Zero vector : it is a vector whose norm equals zero and denoted by 0 =(0,0) 
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Parallel and perpendicular vector 


For every non zero vectors A= ( xi, у!) and B -( X2 , y2) 


D ifA//B 2)ifA LB 
Then tan 0; = tan Ө» Then tan 61 x tan 02 = -1 


And 4x 2 =-] 
X X 


1 2 
And xiy? – ху! = 0 And x1x2+y1y2 = 0 


emn 


If A = (65-8) »B=(-9 5 12) andC 2 (- 4 ,- 3) 
(1) Prove that:A//B,BLC,CLA 


If M = (3 » 2) and N = (2 » К) » find the value of k in each of the two cases : 
(1)M//N 
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Sheet (2) 
1) Complete the following : 


(1) The position vector of a given point is 
(2) The fundamental unit vector i is the directed line segment to the origin point and its 


and its direction is 

(3)1f A =(4 »5) and В -(3»-2) »then2A+B= 

(4) E3If A =21+3 jand B=3i-j»then2 A-B= 

(5)IfE=O and E=(2—a>b+3) » then a = 

(6) КА = (5 »—12) » then |A || = 
Choose the correct answer from the given ones : 
(1) If A+B=(8 516) and A = (5 » 12) s then | B || = әс. 

(а) 7 (b) 5 (с) 13 (d) 815 
(2) АП the following vectors аге unit vectors except 

(a) (1 50) (b) (0.6 0.8) (c)(0 5-1) (d) (1 51) 
(3)1f|k (3 МЕР „Шеп К = ----- Ref 

1 | 
(а) 7 (b) 25 (d) + 5 


(4) The vector M = (8172 E DN, is expressed in terms of the fundamental unit vectors by 


the form 

(a)4i+4j N (5)81–8] ()-41-81 (48181 
(5) If A = (4 5) and B= (— 20 » 16) Шеп the two vectors А and Bare 

(a) perpendicular. (6) parallel. (c) equivalent. (d) otherwise. 
(6) If L=(2 ;-3) and К = (3 5 1 — X) are parallel » then X = 

(a) 4 (b) 4 6-1 
(7)1I£A = (X 4) B2 Q sy) and A // B then 

(а) Х+2у=0 (b)X=2y (с) Ху=8 
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If A = (6 >—8) > B— (—9 , 12) and C =(-4 ,— 3) 
(1) Prove Ња: А / В»В:! С,»С! А 
(2)Find:2A- B.B-2C, lA«B-3C 


ЕМ =(3 „ 2) апа М = (2 » k) s find the value of k in each of the two cases : 
(10) МИМ (2)MLN 


Find the polar form of each of the following vectors : 
(1) М=8үз i+8j (2) QN=342 1+312 j 
(3)0A = (5.543) (4) Be (75 5-7) 


Page 61 


ашау... he онла 
Geel 2000 Language Schools 


Lesson (3) 


Operation On Vectors 


1] the triangle rule : 


AB + ВС = AC 


2] the parallelogram rule : 


AB + AD = AC 


3] the median rule: 


AB + АС = 24D 


В 
E D : 
A | В 
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In the quadrilateral ABCD : prove that : 


eee 


(1)AB+BC+CD=AD | (2)AB+BC=DC+AD 
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3 jit : M is a midpoint of XY ,then ХМ + УМ = 


if: ABC is a triangle ‚Шеп AB +ВС+СА =.... 


if : ABC is a triangle ‚еп AB - СВ = 


asco is a trapezium in which in which AD//BC , E is the midpoint of AB 


F is the midpoint of DC . 


prove that : AD + ВС -2 EF 


CONI! is a quadrilateral in which : ВС =3 AD .ргоуе that : 


a) ABCD is a trapezium b) AC + BD =4EF 


(4 ABCDEF is regular hexagon prove that : 


AB + АС + ДЕ + ДЕ - 2 AD 
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Lesson (4) 
Application on Vectors 


ШЕ) Geometric applications 


We know that if AB = k DC »kz0 > then AB and DC are : 


* carried by the same straight line 
Le. :А B ,C ,D are collinear. 

Or 

* carried by two parallel straight lines 


Le. : AB/ DC 


Remark 
If ABCD is a quadrilateral in which AB =k DC »k #0 » then 
AB // DC „|| АВ|-ік | | РС | and vise versa. 


чыл 


Use vectors to prove that : the points A (1, 4), В(-1,-2), СС, -3) are vertices of right angled 
triangle at B. 


Use the vectors to prove that: the points A (3, 4), ВА, -1), C(-4, -3), D(2, 2) are vertices 


of a rhombus. 
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Physical applications 


ЕГ The resultant force 


e The force : is a vector passes through a given point and acts along a straight line. 


e The force : is represented by a directed line segment and it is drawn by a suitable 


drawing scale. Remember that: ) | 


For example : ЕВ Consider e a unit vector in the 
East direction. 

FI Choose a suitable drawing scale 
"Each 5 Newton is represented 

F, = 10 e on drawing by 1 ст". 


6) А force of magnitude F, = 10 Newton 
acts in the East direction. 


F} is represented by a directed line 
segment of length 2 cm. 


Example] 


If the forces: F, -2 і + j, = | +7 j = і -5 j acton a particle, 


2 
Calculate the magnitude and direction of their resultant (forces are measured in Newton). 


Relative Velocity 


ч 


А саг (A) moves оп a straight road with speed 70 km/h, А car (В) moves оп the same road 
with speed 90 km/h. Find the relative velocity of car (A) with respect to car (B) when: 


-А The two cars move in the same direction. 


(В The two cars move in the opposite direction. 
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@)лвсь is a parallelogram ,Е is а midpoint of AB 


F is a midpoint of DC 


Prove that : DEBF is a parallelogram 


(asco is a quadrilateral , if AC * BD =2 DC prove that : 


ABCD is a parallelogram 


Ө: vectors prove that : AG,4) „Ва 1), С(с4,-3), D(-2,2) 


are vertices of a rhombus 


Ө... vectors prove that : A(1,3) , B(6, 1), C(4,-4) , D(-1,-2) 


are vertices of a square and find its area. 


Өг: іѕ а trapezium , AD//BC 
AD==BC, AB =N ,AD=M 
a) Еу in term of М апа N each of the following : 
BC , AC , DC , DB 
b)if : X € AC where AX = 2 ХАС 
prove that : the point D , X and B are collinear . 
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E Complete: 


Ө: Е, =1-3), F, = 31 – j act on a particle, then the norm of the 


resultant = ...М 


Ө: Е, =(a,b) , Fy = -3i + 4) act on a particle and the system is in equilibrium 


дн: : V4 = 1202, У; = -80 2 , then Рвл- 


Ө: Ve = 75е i V, = -60 е , then Vea = 


era the resultant force F acting in each of the following: 


70 Newton 


15 kg.wt i 


15 kg.wt 


30 Кали. 


100 kg.wt 
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In each of the following, the two forces F, and Е, act at a particle. Show the 


magnitude and the direction of the resultant of each two forces: 


43) Е | = 15 newtons acts іп the east direction, 
F, = 40 newtons acts in the west direction. 


E F, = 34 gm.wt. acts in the north east direction, 


F, = 34 gm.wt. acts in the south west direction. 
F, = 50 dyne acts in 60? west of the north direction, 


F, = 50 dyne acts in 30° south of the east direction. 


ОТ ; = 30 newtons acts іп 20° east of the north direction > 


F, = 30 newtons acts in 70° north of the east direction. 


r- Е = 7i—5j , Fy =ait 3j, Ёз = -4i *(b-3)j „find the values of a and b 
if: 
(1) The system of forces аге in equilibrium. 


(2) The resultant of the forces = -5j 
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| ANALYTICAL 
GEOMETRY | 
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Lesson (1) 


Division of a line segment 


First: Finding the Coordinates of the point of division of a 


line segment by a certain ratio: 


1- Internal division 

If C e АВ , then point C 
divides AB internally by the ratio m, : m, 
where m > 0 then 25 = m 

and for the two directed segments AC. CB 
The same direction i.e.: m, > AC = m, > CB 


Let A(x, у,), B(x, y,) and C(x, y) О 


figure (1) 


---» 


Boe -— “Ч — 
lhen r (m+m) =m r +0, г 


which is called the 


vector form 


1) If A (2, - 1). B (= 3. 4), find the coordinates of point C which divides AB internally by 
the ratio 3 : 2 in the vector form. 


= Solution 
Let C (x. y) 


'"А(2.-1) 


m,:m,=3:2 


m, «m, 
_ 2(2.-1) + 3(-3, 4) _ (4.-2) + (-9, 12) _ (-5, 10) 
Е 7 5 Е 5 


-(-і 2 
243 =(-1,2) 


^. The coordinates of point C are (-1, 2) 
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Cartesian form: 


mx, у) + mx, Ya) — (m, X, + m, x, m, y, «m. Ya) 
Hor D T Ele d ii M died. Ps io lt uiu шшш 


m, * m, m, + m, 


mx + mM, x, mj 


From that we get: |(Х y)=( RUP * ЖОР 
1 1 


мы 1 


(2) Solve the previous example using the Cartesian form. 
е Solution 


2х2+3х-3 2х-1%3х4 


(«уе a 


= (-1,2) 


2- External diviaion 


If C € AB ‚С # BA, then С divides АВ externally by the ratio m, : m, where ж О then 
е . ... . . ~ 4. е 

one of the two values m, or m, is positive and the other is negative, then the following figure 

illustrates that there are two probabilities: 


Се AB.C «€ AB Се AB.C e AB 
В(х,„у) А (х,у, C (х, y) B (x, y) 


=> — 


г r 
о 


3) If A (2.0), B (1. -1), find the coordinates of point C which divides "AB externally by the 
ratio 5 : 4. А 
[ Y Solution vadid 


Figure (9) 
Figure (1) — 


by substituting C  » 


mathematical formula for the rule 


_ 74(2, 0) + 5 (1. - 1) 
“SJ 4:5  . by distributing 


(- 8 +5,0-—5) = (- 3, – 5) by adding and simplifying 
*, The coordinates of point С are (-3, -5) 
Cartesian form: 


.4х2%6х1 Ax0+8%"1) 
-4+5 и -4 + 5 


-(-3,-5) 


(х, у) = 


eu Y ... d ШҮ? 
Geel 2000 Language Schools 


Notice that: 


If C is the midpoint of AB where А (x,. y,). B(x,. у,) 
then: m, = m, = m then 


Vector form 


Cartesian form 


Second : Finding the ratio of Division 
If point C divides AB by the ratio m, : m, and: 
1- The ratio of division — > O then the division is internal. 


Z- The ratio of division O then the division is external. 


чы 1 


4) If (5, 2), B (2, - 1) , find the ratio by which AB is divided by the points of intersection of 
‘AB with the two axes, showing the type of division in cach case, then find the coordinates 
of the division point. 

е Solution 


т, 
m. 
т, 


First: let the x-axis intersects AB at point C (x, 0) 
m, 
m, 
_ Mm, (2) + m, (-1) 2т,-т, 


АС m, y, «m, y 

where == = then: у = =< 
св y m, «m, 

0 


т, + т, т, + т, 


2т, =m, ote (ratio of division) 


*. The division is internal by the ratio 2: 1 
= m, x, +» т, Хх : X 
'. The coordinates are С (===. 0) = (Late! 0 
т, + m, 142 


- (3,0) 
Second: The straight line intersects the y-axis at point D 


Let the coordinates of D be (0, y) 


AD т, m, X, +m, x, 
where —— = = then x = ————— 
DB m, m, « m, 
. y= MxS+m, x2 
m,+m, 


2 Inh, = -5m, = (ratio of division) 


С 0 
т, 
T 


у | | ||| | | | | 
RSITESEZIXZER 
ДУМЕ LI D E] 
ДОМЕ | || 
|| = јој | | | | 


he division is external by the ratio 5 : 2 
The coordinates of the point D are (0, у) = (0 а 
*, (0, -3) 
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Sheet (1) 


6) Complete the following : 
(1) ҒА-(3>6)»В-(-7>4) » then the midpoint of AB = ( 
( 2) If M is the point of intersection of the two diagonals of the parallelogram ABCD 
where А = (3 » 7) C =(—3 » 1) » then M = (eee , 
(3) If the point (3 » 6) is the midpoint of AB where A = (- 3 » 7) » then the point 


(4) In the opposite figure : 
AD is a median in A ABC УМ is the point of intersection of 


its medians where A= (058) В = (3 52) C =(—3 , 5) » then 
the point D = ( 
the point M = ( 


?a If A2 (-3 »— 7) B = (4 *0) » find the coordinates of the point C which divides AB 


by the ratio 5 : 2 internally. «(25-2)» 


3) ДЕА = (0 ,- 3) , В = (3 »6) » find the coordinates of the point C which divides BA 
« (2 93)» 


internally by the ratio 1 : 2 
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Lesson (2) 
Equation of straight line 


Equaltion of the straight line given a point belonging to it and a direction 
vector to it 


First: Vector form 


(1) Write the vector equation of the straight line which passes through point (2, -3) and its 
direction vector is (1, 2). 
= Solution 
Let the straight line pass through point A (2, -3) and "a =(1.2) 
--» 


---» ” ——- 
r=At K u vector form of the equation of the straight line, 


2. The vector equation of the straight line is г = (2,- 3) + K(1, 2). 


Second: The parametric equations 


2 2 А — — 
The vector equation is г = А +K u 


xax ка , yzy,*kb 


Third : Cartesian Equation 


Eliminating K from the parametric equations : X =x, + Ка, 


, х-х, У-У, қ b 
We get the equation: P^ SE <: == 


Рш 2 = т (where m in the slope of the linc), then the equation becomes in the form: m = = 


(3) Find the Cartesian equation of the straight line which passes through the point (3,-4) and 
its direction vector is (2, -1) 


[ Y Solution 


Slope of the line m = 72 
equation of the line given 15 slope and а point belonging to it. 
ms 1, х m 3, y =-4 

B T^y 


Product of means = product of extrems. 


general form. 
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Find the equation of the S.t line 


=. 
3 


Ө through (1, 3) and its slope = 


Passing through the point (0, -5) and makes with the positive direction 
of X – axis an angle of measure 135°. 


(grassine through the point (-2 , 1) and parallel to the straight line 
т = (2,—3) + k(1,0) 
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Lesson (3) 
The angle between two 


Џ m, 


14m, m, 


tan Ө = | 


where mm, z -1 


1) Find the measure of the acute angle between the two straight 
lines whose equations are 
3x-4y-11z0, x+7y+5=0 


А We find the slope of each straight line: ме 
Slope of the straight 


line whose equation 
slope of the second line ax+by+c=0 


slope of the first lino 


equals * 


Formula 


eL 7... d ШҮ? 
Geel 2000 Language Schools 


Sheet (3) 


|| Find the measure of the acute angle between the two straight lines whose slopes are : 
3 


ІЗ Find the measure of the acute angle between each of the following pairs of straight lines : 
(1)Ц:1-(0»-2)%Қ(3»-1) > 1,:7=(055)+ 60,0) 
(2)1д:г=К(1›0) ‚ L: rC- «K(15-2) 
(3)ED]L:T205D&k( ol) » 1,:2Х-у-3=0 


(4)L,:2X+3y=15 „ч. re (-2 »– 1) +k (1 >-3) 


Page 78 


eU Yee d ШҮ? 
Geel 2000 Language Schools 


Lesson (4) 


The length of the perpendicular from a point to a line 


Finding the length of the perpendicular from a point to 


a straight line laca parcel 
1 1 ds 


Example 


(1) Find the length of the perpendicular from the point ( 4, -5 ) to the 
straight line T= (0,2) + K(4, 3). 


= Solution 

Let (x, y) = (0, 2) + K (4, 3) 

. Х=4К , y=2+3K (parametric equations to the vector equation) 

“= La Бу eliminating K 
Product of means = product of exterems 
Cartesian equation 

lax,+by,+c| 

© Уай 

Substituting: a=3 ,6=-4 ,с=8, 
| |8х4-4х -5 +8| 


Formula 


L 


_ |12 + 20 +8| _ 1401 4 


0 8 : 
= —— = — = 8 unit of length 
У 9 +16 У 25 5 ы 
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р... У | | ||| | 
(2) In the figure opposite: Find the length of the perpendicular drawn | | |] | | # и | | | 
from the point A (6, -2) tothe straight line passing through the points ЫА 


B (4, 4), C (1, 0), then find the area of the triangle ABC. AE 4 


[ Y Solution 


У, - У, 
m= = Formula 
X,* X, 


' C(1,0) , B (4, 4) 
Substituting the point (4, 4), (1, 0) 


equation of the line given the slope and a point belonging to it 
4 
substituting m z 3 


Then: 4x - 3y -4 20 Cartesian equation 

| | 
L= ки. formula 

“ a+b? 
length of the perpendicular from the point A (6, -2) to the line : 4x - 3y - 4 = 0 
ir as l4 6-3 х -2-4| — |24+6-41_6_ 51 

PES 2,2552 5 

Consider BC is the base of the triangle АВС 


P 


unit of length 


S BC =¥ (х, -xy + (у, “у formula 
= 4 (4-1)? « (4-0) = 5 units substituting tho points (4, 4), (1, 0) 


Arca of the triangle ABC = = length of base х height formula 


1 
2 
zl 
2 


«5» 2 = 13 square unit 
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First : Complete each of the following: 


(1) The figure opposite shows karim's house А (2, 0) and the 

school B (7, 0) and the mosque C (4, 6): Complete cach of the 

following 

A The cquation of AB is 

B Thelength of АВ equals 

C Shortest distaence between the Mosque € and the road from the house to the school 
equals 
Measure of the acute angle between the straight lines АС and У = 0 equals 


E Area of (^ ABC) equals 
Second : Multiple choice 
12 Length of perpendicular from the point (7 3 , 51 on thc y-axis equals 
А 2 B 3 с 5 D $8 


ЇЗ! The distance between the straight lines whose equations y 23 70, y 
A | в 2 сз D 


~ 


= 0 equals 


2 
5 


4 Length of perpendicular from the point (1 ,1) to the straight line whose equation x + у = 0 
equals 
А | B (в. с 2 D 2/72 


(B. It the length of perpendicular drawn tron (3 , 1) to the straight line whose equation 
Зх - 4y + c = Q equals 2 unit of length. then С equals 


A Zero вз С $ D 7 


6. Find the length of Ше perpendicular drawn from А го the straight line L in exercises 
A -D 


А(0,0) М.Ғ -(0,5)-113,4) 
А(2,-4) А : 12x + 5y -43 = 0 


А(5,2) . L:8xs15y -19z0 


А(-2.-1) Liv =(0,- 7) + 11,2) 
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Lesson (5) 


General equation of st.line passing through the 
oint of the intersection of two lines 


General equation of the straight line passing 
through the point of intersection of two given 
lines 


a x+by+c,+k(a,x+b,y+c,)=0 


Example 


(1) Find the equation of the straight line passing through the point A 
ЧУ 4 g I g g [ 
(- 2, 4) and the point of intersection of the two lines: 


x+2y-5=0, 2x-3y+4=0 


Фе Solution 
ах+Ь,у+с+К (а, х + б/у + с) = 0 general equation 
х»2у-5»К(2х-3у»4)-0 substituting the two equations 
-2+2x4-5+k(2x-2=3x4+4)=0 substituting x=-2, y=4 


[-12k=0 је. k= ~ бітріну 


х»2у-5» 5(2х-3у «4)20 Substituting the value of k 


І2х»24у-60»2х-3у»4-0 multiply both sides by 12 
14х +» 21 у—56=0 Simplify 


2x*3y-8z20 Divide both sides by 7 
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(1) Find the vector equation of the straight line which passes through the origin point and 


the two straight lines whose equation x = 3 ,y = 4 


(2) Find the vector equation of the straight line which passes through the point (3 , 1), and the 


point of intersection of the two lines whose equations 3x 1 Ју - 7 =0,Х 1 Зу=7 


(8) Find the equation of the straight line passes through the point of intersection of the two 


straight lines whose equations "т -k(3,2),3x- Ју = 13 and parallel to the y-axis...... 


(4) Find the equation of the straight line passes through the point of intersection of the 
two lines whose equations 2x 1 y -5, x - Sy = 16 and perpendicular to the line whose 


equaionx y = $ oo. ————— AAE A A EA OEEO . 
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